PROCESSI NG DEVI CE FOR WASTE COOKING O L The basis for
the priority claimof the present application.is
Japanese Patent Application 2006-083473 (filed March

24, 2006), and the content thereof is described in

the description of the present application. BACKGROUND
OF THE INVENTION 1. Field of the Invention The

pr esentPROVEBSING BEFIEE, FORTWRASEE COOKIARYi(pg, f or
waste cooking oil capable of continuous processing
thereof. 2. Description of the Related Art ﬁutenpts
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separate a separ at or
ester, the Iatter used as a fuel for diesel engines
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is conposed of a fat which is glycerin ester, and,

reacting with methang| _in_ an ester exchange reaction,
met hanol is exchaigﬁﬁigpﬁaﬁhh@ﬁﬂ¥ﬁﬂlscous gl ycerin
and then nmethyl ester and glycerin are produced.
ﬁ‘ cooking oil differs fromfreshly produced oil in
t hat' B8 PEpsenly invmtion mei&tﬁéstmge@rowssmldggu(ef d’%mdvaste
m xed in the
aﬁ%ﬁ%ﬁﬁﬁ% £§P§g¥?%ﬁﬁ%§% I‘cm‘g'\/\%*ln“hg%coo |ng wi th heat so
that such inpurities nust be renpoved in order to

carry out the %fﬁfr exihangﬁ ;§q0£|£: However, even
preprocessing i ange reacti on

Attempts have been made to treat waste cooking oil after using a

cooking oil such as tempura oil wherein methanol is mixed with caustic
soda as a catalyst to cause an ester exchange reaction, and the reaction
product is separated by a separator into glycerin and methyl ester, the
latter used as a fuel for diesel engines (Japanese Patent Application Laid-
open Numbers H10-182518, 2000-219886, and 2004-67937).

Cooking oil is composed of a fat which is glycerin ester, and,
reacting with methanol in an ester exchange reaction, methanol is
exchanged with highly viscous glycerin, and then methyl ester and

glycerin are produced.

Waste cooking oil differs from freshly produced oil in that a variety
of impurities used in cooking (fried tempura batter, water or the like) is
mixed in the former and oxidation occurs when cooking with heat so that
such impurities must be removed in order to carry out the ester exchange

reaction.

However, even preprocessing is carried out, ester exchange reaction
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1 is a batch operation, and no device has been

devel oped for the continuous processing of waste
cooking oil. SUMVARY OF THE INVENTION It is therefore
an object of the present invention to solve the

. probl ens described above and provide a processing
ISoﬁbgﬁECél PRAT ARy, endcee devigedids kegmtéeeloped fmt theucarginuous

[ . ILm order to achieve the object
plg)gg%?? lggqlg%%éﬁg{lﬁgogf esent invention is a _
processing device for waste cooking oil by carrying
out an ester mﬁmm ]&\9. - ady e gl ycerin
and ester, V\/neg{ﬁ\H 6 nI.\,udr\ _%H and an
ester exchange agent are mixed in an inline mxer,
exchange

r ocessi liquid obtained.by the ester
eadti B ErePe A JSEL PhithEdBERSENE iy eatis; fo ofolve the
probleies | desseidadahbeve t%%z@@ﬂi@%%ﬁ@éé@s@iﬂé‘g{évi@ ¥6F Whste
d ester, the separated glycerin’is burned in a
cogkings¢il capaplend copanoye peecessing thereef. boi l er i s used
for heating the waste cooking oil, for the ester
exchange reaction and also for renoving the water in _
t he Inrardey ép eghisive thembiécsidegcsbednbovd, she mheir_ﬂﬁeryentmn
o1 OV LOR 1S1a.: ' eyi.ce f.or, waste.cookin
is 0L LB BE8 ST SPIE il i) RERERT B A ster
exchapgwinegctiost® pookiag glydelrin nir»d ﬁgterﬁanﬁelfe@ﬁ éﬂ;téi' krb@aste
e waste cooking oil .in each t he receiving. .fanks;
cobfgy B S B P rechihed SRt e o8 RGdine miker,
proeaisingg ligulid dbtéinreﬂth by ithlel ékﬁeit‘ne&@haﬁgé 16RO l‘é%%e%fglately
.M xi ng, an,  ester . ex nge, agent conprising an a )
H@BQHC‘%% IRER RaR8IT aﬁ &ilﬁceém eparatione Hanks cand separated, into

glyddelrth LRE cdtBSt ﬁl&@éﬂgrﬁ%@ig]lyd‘ei'ﬁﬁlst Bﬁrﬁécp%g ;f'gpﬂle%’, and the

tank; a pair of glycerin separation tanks fi _ .
hegt geppeatefyin; ther wgusadelopr hesd g tloe iagte dobking dihefor

thé | &by i&chgﬁge reaction and also for removing the water in the

recovered oll comprising ester.

Also, the present invention is a processing device for waste cooking
oil, comprising' two or more receiving tanks for receiving waste cooking
oil; mixing means for mixing the waste cooking oil in each of the receiving
tanks; an stock supply tank for storing the mixed waste cooking oil; a first
inline mixer for continuously mixing an ester exchange agent comprising
an alcohol such as methanol and a catalyst such as caustic soda, with the
waste cooking oil from the stock supply tank; a pair of glycerin separation
tanks for alternately introducing the processing liguid from the first inline
mixer after the ester exchange reaction and separating generated glycerin
and coarse recovered oil comprising ester; a boiler for using glycerin
separated by precipitation in the glycerin separation tanks as fuel; a
second inline mixer for continuously mixing neutralizing cleaning water
containing pure water, diluted sulfuric acid, and magnesium mixed
therein, with the coarse recovered oil separated in the glycerin separation

tanks; a pair of neutralizing cleaning water separation tanks for
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m xer after the ester exchange reaction and separating

generated glycerin and coarse recovered oil

conprising ester; a boiler for using glycerin

separated by precipitation in the glycerin separation

tanks as fuel; a second inline mxer for continuously
sepavating hhetaledningngarke aetavgredh ot altepmtelningoguees from

t di h.uted .sul f.uri I [ Iy X gl .
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inlihe misereforncasihaiaislpmitiagkidie sepaiatedfrenewdred! oitiaigng

.cl eani ng wat er separation fanks for,. 2 separating the
ng]i‘ egli‘ﬁ ngu% aV ey o8By é’?lé%faﬁﬁrl SEPRLAH e?@fﬂf ntoF oagt@éaately
infro@itinkhtheSReevsteldtdil BEmPineRlr withi theCh@awageabal tianthird

_recovered oil; athird, inline _mxer for, conti nuousl
inling miget e seppEHatsEMe delg\} apdovates) ang COﬁfeﬁfﬂng H@co%red

oilPYh8 YIS m KhteF FoMBitBEARERATRE i1RBo¥3BH diPEeparated in the
_alternately 1introducing the recovered oil conbined,
oilywatertdepapatien iankrand beating samerdith) sipameframhe theiler to
j ' d water, and collecting
se?%%%éﬁ%gﬁ%ﬁl%@%ﬁ)ﬁ#% eam heater for introducing the
recovered oil separated in the oil-water separation

tan d heating sane wiih steam from the I, er

sepd P nigee! fveplony che siidfig R, 158 250k b tank
thé };Iﬁi\rgufﬂtd third ﬁﬁbﬁqé leﬁbk‘&i _rag.dttr;lumkr,esj::niémsi\@éI mﬂﬁraﬁpnltunkamkay be

the first to third inlin ers, and the respective
hoyged oy aicahRef U %Stgﬁgi?é 8 in a cabinet

surroundi ng the boiler. In the present invention,

optical_ liquid | evel gauges may be  provided in the

gl y&er the spreseat | tmvendions apfdcalndigwidt lavel zedpges may be

pr&é’iﬁ@&i i?;?%l}]é’\%ﬁﬁerﬁfa Qgé%g{tg{gl %%gksc' anﬂnﬂleanﬁﬂflfa?%ﬁ‘llgg ko elaning

1
separa moni t optical Tiquid [‘eve
wajangepatatiore panks,cand quiarface of sepavadiorpds mamtered kin the

op{’i@gle {iqeloc{ Eév%'f'gauges to separate liquid into a lower portion and an

upper portion.

The present invention has a significant effect of continuously
processing waste cooking oil as well as using a heat source generated by

burning glycerin in a boiler.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows an aspect of the embodiment of the present invention.

Fig. 2 shows a flow chart showing other preferred embodiment of

the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The “processing device for waste cooking oil” noted and described in

the present specification, claims, and drawings is described in Japanese
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The present invention has a significant effect of

conti nuously processing waste cooking oil as well as

usi ng a heat source generated by burning glycerin in

a boiler. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1

shows an aspect of the enbodi nent of the present
PatenteAppbeatiowr2§060834Gws a fl ow chart show ng ot her

preferred enbodi nent of the present invention.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The

"pr dcestably embodanéot of\tlsd prewaltiingentibh inatesdribed below
. described in.,th esent _specification, clains, and
m g?i%! hageq gnagggﬁagcilaaidﬁayé inese 3 Patent

Appl i cation 2006-083473. A suitable enbodi nent of the

present. invention i,.s described helow in detail based

on ?’E&L 18t ﬁaaq@ao% SW%*&. Qo IRg g’.lﬁll,s et RSP EYance
dr&@oki ngsifbla thik 1966k (REbikThAn6o1Y eMRNERAIdsOhniNthe like are
USI&? a tank truck recejvi ngén&zzl e 10, solids and the

n

rempged 4ram thenprasteyrpemdrna ddnipsydireetix fipm the gk truck)
withEoqonhet SRR TG Lt iRt U ifindTpprul i

ingegted frowy a alisdhaoge #idt Buthdbgaenti two bi meoreSmceiving tawks 16

e.recej vi anks 16 wusing a receiving punp 14.
us%%e%csetl{él%%o%%ﬁgl il received in the receiving tank
16 is of varied quality, with extrenely poor quality

bei such that .the..ester exchange reactio escri bed
ol bieabEte BRI BT oLENal 1, I FerplERe La8 l&b%dof‘ varied

quillit}, | writhVestrene®Pods qiallith el |seeheshatntiengstef dxdRange
recei vi ng . tapks_ 16, then oth the good guality and
re%’é@nqdaﬁqrﬂl;ﬁfﬂé@ﬂ%vvc@%& gt dranpenr segdilyyr Hedviichngase good
quality waste cooking oil 1s collected in one of the receiving tanks 16, then
both the good quality and bad quality waste cooking oils are returned from
a return line 15b to the strainer 13 using the receiving pump 14, and
supplied from the discharge line 15a to a stock supply tank 17 to make
waste cooking oil with a stable quality. The stock supply tank 17 can hold

processing quantity of one day, a volume of approximately 800 L.

The stock from the stock supply tank 17 is filtered by a double
strainer 18, and then sent to a first inline mixer 20 at 34 L/h, for example,

using a fixed quantity supply pump 19.

Meanwhile, an alcohol 22 such as methanol and a catalyst 23 such
as caustic soda are supplied to an ester exchange agent tank 21, and
stirred by a stirrer 24 to make an ester exchange agent. The ester
exchange agent is produced by adding 0.05 kg of caustic soda to 1 L of
methanol, and is sent to the first inline mixer 20 through a fixed quantity
(6.8 L/h) strainer pump 25.

The stock and the ester exchange agent are mixed while flowing in

the first inline mixer 20, causing an ester exchange reaction. The inline
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a return line 15b to the strainer 13 using the
recei ving punp 14, and supplied fromthe di scharge
line 15a to a stock supply tank 17 to nmake waste
cooking oi | mﬁth a stable quality. The stock supply

i f .
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agdRt iMBRWMlinEmiRér gd)cohol 22 such as nmet hanol and a
cat al yst 23 such as caustic soda are supplied to an

ester exchange agent tank 21, and stirred by a
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exchange agent 1s produced by adding 0.0
sepaussidnctaxdd 7acand b sscondrelycenis semmtm@ @eﬁﬁ 2b spritching

altl_;r{)ﬁ%eg r%gere et §rp %%ri*;yh uf 1&% %‘J\iﬁcgﬁgg'tdéf?’a £St Bhree-

wa_@r)(dbdﬂgﬁ_a@gﬁhicxmlee @6xed V\:hl le flowing in the first
inline mxer 20, causing an ester exchange reaction.
The inline 4 mxer 20 is housed in a cabinet C as

des e¥fidiechiRti Ayt Qﬁﬁu@rmeeiﬁltatt@nwmwoa dlserraitely takes

bet ween 40 .and .60 C, and a co xcha
placeadhi bie | lVERTiB| SRPAFRIONX iR % %t%}c‘f %ﬁﬂ Pﬁ% %é“?%‘ie of
se %‘ﬂiﬁﬂlg@f t1RI& M rsb ReddRBrédbil ¥ tAE 9?917— Qortlfe ahldwhé glycerin
ter the ester exchange reaction flows into a first
of ghe desvempotepnare mamiteral inthe saparataa suakyRye sndn27b by
n t t
onfigaF LALG Ik Eatldh B £ Mhn, SRS Alerin scprated by
predipietionsgnd kell¢ctodug ribei ipttah porden lAferoved@ld/ pent to a
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The switching valves 29a and 29b are then closed, and the coarse
recovered oil comprising ester collected in the upper portion is received in
an intermediate tank 32 through switching valves 31la and 31b. The
operation described above is alternately repeated to realize continuous

processing.

As described below, the glycerin collected in the glycerin storage
tank 30 is supplied to a boiler 70 through a double strainer 71 and a pump
72.

The coarse recovered oil is sent again, this time to a second inline

mixer 35 through a strainer 33 and a pump 34.

Pure water 41, diluted sulfuric acid 42, and magnesium 43 are
mixed with a stirrer 44 in a neutralizing cleaning water tank 40 to form
neutralizing cleaning water. The neutralizing cleaning water is made by

mixing 0.02 L of diluted sulfuric acid and 0.25 kg of magnesium to 1 L of
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place in the glycerin separation tanks 27a and 27b,
the surface of separation of the coarse recovered oi
of the upper portion and the glycerin of the |ower
portion are nonitored in the separation tanks 27a and
27b by optical liquid |evel gauges 28a and 28b, and
purBevatleycerin separated by precipitation and collected
in the bottomportion is renoved and sent to a

gl ycerin storage tank 30 through sw tching val ves 29a

and D netiB 1ML E bAingaliesr 293upPHed M Bhe dobeld inline

cl osed, and the Coarse Trecovered oil conprising ester

mixer |36 tedp mL/hrté’ aspaingbAd asd a Sxed guppEYY sHPPRHPUMD 46,
thggtﬁﬁ@ﬁ%ﬁh%%%ﬁr% dée%(z@i-é‘iﬂh d&vab A Bl s\t yseatéﬁﬁat@nﬂsem

operation scri be ove Is alternately
tormmsared‘ mmmehtlr@cmmmmmt@r goperaten gnkas37a and 37b

ri bed w, the [=Ye e
53805 RE ke WIS B AL S, M0t soppgation
1st hiomigred dl@tthig&l Setr[ appentich andilarpeopthai2.of Thise glycerin

coarse recover ed i s.sent again th| ti a
SeB R (tRPY e SR BHng e RBEET o iR 374 289 d7b By means
of Bflﬁ@aﬁﬁquﬂﬂe@el’\@éﬁgeé&%a ghi BEBIwab: s¥pagate] Hy $2ecipitdtion
magnesi um 43 _are mxed with g stirrer 44 in

ansbaLlashed ﬁﬁgheﬂac&mmgm&p@r 15 GifReTATP ety the neutralizing
cwhqﬂhg%@ gb@@%ml Bgéravﬁ?eﬂ@ﬁlﬁ-éﬂ Miﬂwwltﬁasugwan

wat e y mXxing of diluted sulfuric
opeving-cleding ¥lvgy &F omagwemlieintooan jacket typpueaneantar. 6

de-ggﬁbgc? %Efq% 'I:ﬁf'(ﬂ} hcil %@g{éﬂg tﬂ’(\%\gﬁr mr_:é % lgﬂbogﬁ 'é:??oal?%xe ¢ Hj%)emng

clcaa:ilﬂg &aive(&ljt]quxgih $witehimgl walpemﬁQaaﬁnd A9ken mixed with
the coarse recovered oil, and the result is
alternately sent

The neutralizing cleaning water tank 40 and the jacket type

evaporator 61 are provided lower than the neutralizing cleaning water
separation tanks 37a and 37b at a position in the cabinet C, and the
neutralizing cleaning water separated in the separation tanks 37a and 37b
flows into the neutralizing cleaning water tank 40 or the jacket type

evaporator 61 by a gravity flow from line 53 or 82, respectively.

The concentration of the neutralizer is checked, and when the
concentration is low, the opening-closing valve 80 is opened to return the
neutralizing cleaning water from the line 53 to the neutralizing cleaning
water tank 40, and when the concentration is high, the opening-closing
valve 81 is opened to supply same from the line 82 to the jacket type

evaporator 61.

The switching valves 39a and 39b are then closed, and the coarse
recovered oil collected at the upper portion is received in a recovered oil

tank 48 through switching valves 47a and 47b.

The recovered oil is supplied from the recovered oil tank 48 to a
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to a pair of neutralizing cleaning water separation
tanks 37a and 37b through a second three-way
switching valve 36. The surface of separation is
noni tored through an operation simlar to that of the
glycerin separation, that is, nonitoring the

theeblane enixtad@stliiéaghnal dddbleytrapsars50 aidoptiwap 51, pure

liquid. | l,. 38 d. 38b, ted b
wifedih s SHRRFT B eoreay attaen 8 CkhEEP PAE bfifle Water 54
is {%%1%@51 tod ﬂ]@ﬁﬂaﬁb hfixbh 6_2{‘tgu?jlfeadﬂsfzdmg pueleas) g]ge \nﬁ(tmr%d oil
an I ou a ravil W T.rom a 1€, . t
andhthe,BRrR TREUET 04115 PREEoBSTORISED IR the TRBRS FyRE g and
alﬁ&%\;ﬁvtaya%@ttafa 6%32ird§§ GHI-RE O SbPY At dOWaRkS BTAHY 57b

) ffoma |ine t hrough an_openi ng-_cl osi ng val ve
svatchde dughghwi thind tlaropaver swatdung ¥abe’6.The

neutralizing cleaning water tank 40 and the jacket

type evaporator 61 are provided |ower than the

neutTlad mzitay is lsenilarly seteateds épahatoilowatemgep3asioandnks

7b_at sitian in.the cabi net . . .
5 ﬁeﬁ?&aﬁ@z Pcﬁﬁ Séirgaa%i %fgswaatrg 1086} a?ayggpﬁbp ﬁ%l e optical liquid
le8&ipgawgdsohs4 ainlds 58H,aaad dhd atdd sspmratdd by herecipitation and

eutrali zi cl eani.ng .water,.tank 4 Lt ' ket
coloiodrat Gie Byen porbigh ay rroprdion ohe Fipndiuls i gske e
eﬂa%%?%&'@leﬂlﬁ'ou hevaRhsRe vaRids@D04nd Bebneut ral i zer is
checked, and en the <concentration is |ow the

openi ng-cl osing valve 80 is opened to return the

neut 'aﬂrﬂ@hﬁ'{gew&% R E Mardd 05?(5 heeel ithEn O8lds@d! Nehd the
neutralizing cleaning water tank 40, and when the
recovezedtoibtoldected atithie, uppe ppdHimis shpplied to wasteens heater

| § opened .tg.s S f the line 82 to the
66} @W@Eﬂt%%&“’é‘ég’g‘g%a @@E%ﬁla%’%é swi tching val ves 39a

and 39b are then closed, and the coarse recovered oil

collected at the,u r.partian i s receiyv in a

[ ecoVERBYEEReTated Ak thg HOHeY J@HS&}&PP@ﬁﬁ&aef@sﬁ%%mmater 66
arflséd Bo indirectly heat the recovered oil to approximately 100° C. The
recovered oil is then supplied to a separator 74, the steam in the recovered
oil is separated, the water concentration is kept within a prescribed value,

and the recovered oil is stored as the final product in a product tank 76.

In the boiler 70, the glycerin is sent to a burner 73 and burned, and

saturated steam of 1.1 kg/cm?2h is generated.

The waste water separated by the oil-water separation tanks 57a
and 57b as well as the cleaning water from the line 82 are supplied to an
jacket type evaporator 61, steam is supplied from the steam heater 66 to
the jacket of the evaporator 61, the waste water is heated in the jacket
type evaporator 61, the steam is discharged through a line 75, and the
reduced waste water is discharged to a waste water pot 77, then

discharged outside the device.

The condensed water from the jacket is collected in a water tank 78

9



The recovered oil is supplied fromthe recovered oil
tank 48 to a 6 third inline mxer 52 through a double
strainer 50 and a punp 51, pure water 54 is supplied
froma pure water tank 55, where the pure water 54 is
stored to the inline m xer 52 by nmeans of a punp 56,
ardn@cliesy eupglioed lto thadollbe 7 wistng\atcendédsse @ump 79,
continuously mxed in the inline mxer 52, and
alternately sent to a pair of oil-water separation

t anks $é8c:ahed Slfoves Whib CagHnbH@ Ul réuhdy rtHet b6ide WY and
swtching valve 56. The water is si m'%)ar y separ at ed

houges Haersin nearky all dha apPREAtUssh eECen7ior $hy cgngeyane drum
< _ char . : : .
UL PR AR 6,08 SRS B4y st e e
supppaputad 18y apd dscpiseathe insidel of tloe cabiney (ais medntajped at
i.on i i @cho t i i
POl KA B C STLRL 1O B Kot vl SRl o e
estbexchamgewietictibngandlsepsrdigchentth S0 the drcherdind ouyer 20

. a t he. d oil | | ectyed at t;h portior
0 L B R P A s
3vahd 62 S3welngs €8BS seFheant devreaddd 37nahldesbard aiaidbained

. Is suppljed to th t eam heater 66 . and used to .

injoERREs of 010807 e LreEEbIE BIRHE 21 SERAFAGE AR Py cappied

out: The recovered oil is then supplied to a separator
74, the steamin the recovered oil is separated, the

wat er concentration is kept within a prescribed val ue,

and tt.hg. OVi& [ j ' rs : :

0 Thofish SR O fbd HBSEeRR S pRelent biton is
shomsent to a burner 73 and burned, and saturated

steam of 1.1 kg/cnRh is generated. The waste water

separated by the oil-water separation tanks 57a and
57b Iazhegirefaved baride@sht of Wag. o, afr eample ikishewd2wherein

thg uvegétieegoo ?ng I’(])il being separated into ester and glycerin after ester
exchange reaction, the separated ester being neutralized with sulfuric acid
and magnesium, and the ester separated from neutralized water being
cleaned with pure water. In this preferred embodiment, ester is
neutralized with hydrochloric acid as a preprocessing step before
neutralizing ester with sulfuric acid and magnesium, ester is then
neutralized with sulfuric acid and magnesium, and resulted ester is

further cleaned two times with pure water.

The processing steps are as follows: separating waste cooking oil
100 into ester and glycerin 101 by ester exchange reaction; separating 102
these into ester 103 and glycerin 104; neutralizing ester 103 with
hydrochloric acid 105, then separating 106 into ester 107 and neutralizing
water 108; neutralizing ester 107 with sulfuric acid and magnesium 109,
then separating 110 into ester 111 and neutralizing water 112; cleaning
ester 111 with pure water 113; further cleaning 116 ester 115 which
cleaning water 114 is separated with pure water, and separating cleaning

water 117 to produce recovered oil 118.
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j acket type evaporator 61, steamis supplied fromthe
steam heater 66 to the jacket of the evaporator 61,
the waste water is heated in the jacket type
evaporator 61, the steamis discharged through a |line
75, and the reduced waste water is discharged to a
waste water pot 77, then discharged outside the

2 g?’ Fﬁ@f“@ gﬂgﬁﬁ-g %%tq‘gl}e %tl Vﬁ‘t\ge 9‘8!1{' 0 r&g% q:oj I%I% £ 19, #éutrahze with

hyﬂu@:ﬂﬂmad doid,t hepdioi dfegepb@atisn n[gmﬂ:SCtﬁﬁ‘lﬂﬁﬂSﬁltt&tlpﬂ ngepéafation
deseilbed abaqve, he,.cabi net C aurroun t he hoil.er

YRR infEed i GeRarathepitl RS MRCLs Anf L PR % sapgialon tanks
of ?i‘&@ﬁ%aﬁ@ﬁ stsr&@cm eYiRsR €éddMo cldan kHch peeemites t ank
the stock supply tank 17, and the fixed quantity
supply punp 19; and because the i nsi de of the cabi net
Ci ?}ﬁnﬂhgt Bldistheat en%bd@ﬂx‘éh%o@ tplﬂfe 4‘@0(%%1'@(@ &1 48§ be
stoc oes not have to heat e ester
obtadokhd hyenewtasliving tvem blms@p*attélt levdmahloa:g: gfidtansd magmesium
' r ' re, because
suldld, BRARAE e Gphind Bho L SR pGHUBRRAIE D O°Na
as the separator deV|ces 27, 37, and 57 are maintained
in arange of 40 to 60 C, favorable m xing and
separation can be carried out. In Fig. 2, other
preferred enbodi nent of the present invention is
shown. In the preferred enbodi ment of Fig. 1, an
exanpl e is shown wherein the waste cooking oil being
separated into ester and glycerin after ester
exchange reaction, the separated ester being
neutralized with sulfuric acid and magnesi um and the
ester separated fromneutralized water being cleaned
Wth pure water. In this preferred enbodi nent, ester
i's




neutralized with hydrochloric acid as a preprocessing
step before neutralizing ester with sulfuric acid and
magnesi um ester is then neutralized with sulfuric
acid and magnesium and resulted ester is further
cleaned two tinmes with pure water. The processing

stepéL{ﬁ as follows: separating waste cooking oil
100 i'nto gster and glycerin 101 by ester exchange

reaction; separating 102 these into ester 103 and
neutralizing ester 103 with

glycerin 104;
g Q@Pﬁﬁ%ﬂﬁfefgﬁee@ it tnokingpd fat d:axgyl;tggﬁqaﬂm e@iEk kchange
a WAk I 1 , Zl Nn esler
) 1@710\/@15 h Ul for g%itﬁ\ﬁg%‘gﬁcﬁxi%g%esf% %mh%ﬁ?er, fein after waste
COSeht .Pﬁa_ A BIPhERREPRagent aramdxerbin anlihline mivet, @rocessing
e po w16 artet chilathe ballins R EEdtly pYOR into o
Paﬁep‘ﬁ?é@%&% FHPW@%EEQS, i sgﬁ@mtaai mjockbaaringand ester,
t@ired #19n [k 0 d.ojl 8. 8 lnlkine o
izgiﬁﬁ{' ﬁlilggmg;i nq%ig@d ril?%r }e‘?%%’egf? (;1 e#)fgeflsrﬂgﬂtlpa‘fhez]éoﬂer 18
Wth Ry drBchf Srast 1g gilpfar thoster paclutrigenretatits, 0{d fo

reprog i ivadie hnregemeabimﬁmﬁrm@% b§teplsed to separate,
and inline mxers and a pair of separation tanks of
precipitation separation type are used to clean with

1 MHeE ;Yi%‘b@ésin% ndéxm:eﬁ 3t e&v%ﬁfee%gﬁgﬂ%d ioﬁergcf:or\fﬁﬁ ?ourt:‘iaim 1,
recavered oil may be obtalned by neltralizing two
COMPIABLEW T HOR RIS Epfledring tarkeifoanacaraggasegimeogking il mixing

me@id fdrhaixiby thkaadt gp&lﬂﬁgtoﬂr'iﬁseaif@htdf tHH{rgcégg%%r t-r?él%gi; f stock

ounSEAE A A S R e DL o5 i e o
condoubiisly wiikingoapestbucxchhyge hbenttsnpatRly anhBédiod such as
metﬁghgf adgst @atalyst such as caustic soda, with the waste cooking oil from
the stock supply tank; the pair of glycerin separation tanks for alternately
introducing the processing liquid from the first inline mixer after the ester
exchange reaction and separating generated glycerin and coarse recovered oil
comprising ester; the boiler using glycerin separated by precipitation in the
glycerin separation tanks as fuel; a second inline mixer for continuously
mixing neutralizing cleaning Water containing pure water, diluted sulfuric acid,
and magnesium mixed therein, with the coarse recovered oil separated in the
glycerin Separai:ion tanks; a pair of neutralizing cleaning water separation
tanks for separating the cleaning coarse recovered oil alternatelj introduced
from the second inline mixer into cleaning water and recovered oil; a third
inline mixer for continuously mixing the separated recovered oil along with the
pure water; an oil-water separation tank for alternately introducing the
recovered oil combined with the pure water from the third inline mixer to
separate same into oil and water, and collecting recovered oil; and a steam
heater for introducing the recovered oil separated in the oil-water separation
tank, and heating same with steam from the boiler to separate water in the

recovered oil.
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cooking oil and an ester reaction agent are mxed in
an inline mxer, processing |liquid obtained by the
ester exchange reaction is alternately introduced into
a pair of glycerin separation tanks and separated

3 i nd ester separ.at e | ycerin is burned
5. i BekEEH AR E RS e GRakdng itk fhstEBhego St ggherein
thfeorecﬁé@tlg rﬁgnkhﬁla/mtk scl:tpplky lmu]nltlhe firet tb hﬁlrﬁsffnﬁne mixers, and

th‘;%’él%%@%%e c?r fe%%trhﬁgn rtlggg% areé?{)we %\‘@nﬁf BE‘é@éﬁnﬁéng the boiler.

device for maste cooklng oi | accordlng to claim1l,

c r I cej for eiv
i TﬁEfpr%bé&mé ‘H%wfb;% ernP )?I?%é'tg cﬁ)é)}é%r%g?ﬁ NSy Uﬁ% tPH: Wég Yvherein
OPEJGB lﬁéu‘gl ¢veal Badigen age Itlhléﬂd@i:m theglytcaninsseparatmoktanks and
thé limltiy’alizaﬁk cl¥miag ‘Hreiﬂég §e ﬁréﬁ&ﬁ?ga SLSCR %lﬁ!rf&%eociflesrepgratmn

firs m xer } ntlnuou m Xin

s %ﬁ% B g*?ﬁ Oeféﬁfblr 1§M¢g oxel gresrofo sanavake ligwed ok lower

paﬂndnandanahyﬁérpwﬁhnﬁs caustic soda, with the waste
cooking oil from the stock supply tank; the pair of
gl ycerin separation tanks for alternately introducing
the processing liquid fromthe first inline mxer
after the ester exchange reaction and separating
generated glycerin and coarse recovered oi
conprising ester; the boiler using glycerin separated
by precipitation in the glycerin separation tanks as
fuel; a second inline mxer for continuously mxing
neutralizing cleaning water containing pure water,
diluted sulfuric acid, and magnesi um ni xed therein,
with the coarse recovered oil separated in the
gl ycerin separation tanks; a pair of neutralizing
cl eaning water separation tanks for separating the
cl eani ng coarse recovered oil alternately introduced
fromthe second inline mxer into cleaning water and
recovered oil; a third inline mxer for continuously
m xi ng the separated recovered oil along with the
pure water; an oil-water separation tank for
alternately introducing the recovered oil conbi ned
with the pure water fromthe third inline mxer to

11



Separate sane into oil and water, and collecting
recovered oil; and a steam heater for introducing the
recovered oil separated in the oil-water separation
tank, and heating same with steamfromthe boiler to
separate water in the recovered oil. 10 5. The
processi ng device for waste cooking oil according to
claim2, wherein the ré%BSJE%@Cﬂhnk, the stock supply
tank, the first to third inline mxers, and the
respective separation tanks are housed in a cabi net
surrounding the boiler. P-. The processing device for
wast e SINGREN R FOR WFEZ;Q@%IH&OIL
optical liquid |level gauges are provided in the
gl ycerin separation tanks and the neutrali zing
cl eani ng water separation tanks, and a surface of
sefdaraproeessinigsdenice fayreabtd godkieg oyt foc abrryinguowd dneestdr exchange
gauges to separate liquid into a | ower .portion and

reachion o paste@obking il th préhisd [FRCErin BROEHGShits thewWagle dotkng oil and
WASTE COOKING O L In a processing device for waste

an e8RP kdaborDhgdent arc raiied yi B irdint niiRerepioeessigClivid ebtained by the ester
reacti on of waste cooking oil to produce glycerin and

exclefie reactibh 6k alteMatvhy itrddaekd fgo ol *)aiﬁfﬁ:@ glyderifSdePhiration tanks and
reaction agent are mxed in an inline mXer,

sepdited 851 Mgcdrindbhd cQB M Sshalifed BR/cOSH 8¢ buleaANDBoiler, and heat
reaction is alternately introduced into a pair of

gen&hiéA §h ithe $6D& Rldsed f&aﬁé&’ﬁngﬁﬁie waSRaRkRE 4iNtBr HeV &8l dkchange
and ester, the separated glycerin is burned in a

reachigh,! aﬁﬁ'fof%gm&ggwat%ﬁ?ﬁ@feg&e:r& éiggorﬂﬂ-‘léiﬁé ek used for

eatl ng e cooki ng oi the ester exchange

reaction, and for renoving water in the recovered oi
conprising ester. Figure 1

Figure 1
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